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NOTES BY THE EDITOR. 

ESPY AND THE FRANKLIN KITE CLUB. 

In response to a letter from tlir. Editor inquiring aLout tlie 
history of t he  Fraitkliii Kite C'lnii, Dr. IViihl,  Secretary o f  t h e &  
Franklin Iiwtitute, has hern making  sonic? iiiqiiiries thrnugli 
the  colninns of the  P l i i l a d e l ~ ~ l i i s  Ledger, and a l t h ~ i i g l i  his 
investigation is not yet coniplrte. ye t  s(iiiie facts h a w  Iweri 
elicited which are of geiieral i i i terwt in view of  the  cer ta iu ty  
that hereafter tlie kite  ill he an iniportnitt a c c r ~ ~ ; o r y  i n  
meteorological esploratioiis  of the atmosphere. 

The Frank l in  Kite Clluh is referred to l)y Prof. .Jaaies P. 
Espy in his Philosophy of Storms, lmhlished in 1841. It is 
t h e w  stated, page 167, tha t  a report  was n i d e  Iiy the  Frank- 
l in Kite C'luh in  which they annoiiiice the  discovery that 011 
those days when coliininar cloucls formed rapidly aitd niini- 
eroiisly their kite was frequently carried upward nearly per- 
pendicularly I)y co lumns  of ascending air, and that this cir- 
cumstance IJecanie so faiiiiliar du r ing  t h e  course of their ex- 
periments that. on tlie approach of a co lumnar  cloiid, just 
forming, they  could predict whether i t  would conie iiear 
enough tu afiect the i r  kite, for if tlie cloiicl did no t  p a w  di- 
r ~ c t l y  over t he  kite,  the latter woulci oiily move sideways 
tona rd  the  cloud. This paragraph was apl)arently wr i t t rn  i i i  

the  winter of 1837-38, aiicl the report  of t h e  cluli prol)al)ly 
referred to the year 1837. 

Even before this t ime Espy seems t o  have flowii his nmn 
k i te  in  circler t o  test  his formula  for calculating the  h~ig l i t  of 
it cloud, for  on page 75, iii a paragraph that was written lie- 
fore S e p t e n i b r ,  1834, he says : 

Since writing the above a kite was sent up into the base of a cloutl, 
angl its height ascertaineil by the sextant and cunipareil with the height 
calculated from the dew-pr~int, allowing 100 yarilsf~ii eveiy ilegiee that 
the dew-point a as below the teniperatiire of the air: an11 the agree- 
ment of the two niethotls was w i t h i n  the limits of the errors of 01,- 
servation. In this case the babe o f  tlie cloud was over 1,200 yards high. 
Moreover the motions of the kite, whenever a formiiig cloud came 
nearly over it, proved an up-moving column of air under it. I sl)eali of 
cumulus cloucls in tlie form of sugar loaves with flat bases. 

The following itenis rrlative to  the history of the  Franklin 
Kite Clnls are extracted from the Philadelphia Ledger of Octo- 
her 6, 1896. 

The Ledger has mule diligent searC'1i for nunie record (Jf the ( 'lub, 
and has learneil that buch a c-luh (l i ( l ,  uncl~~ubtedly, exiht; brit whetlier 
as an organized hfJtly (ir not can iiot yet be determined. I t  was coli- 
temporary with the Archery ('lnh, which floru.ishei1 alwiiit 1541. So far 
as can be learned the kiteflying was coii(lrictci1 simply for recreation. 
I i u t  from the welI-known chaiacter of the people who took part i n  the 
&port it is more than likely that there were mniemiong tliem whn tIJnk 
a si-ientific interest i n  the matter, and \\ h o  woiilrl have reported any 
discoveries they niight have made. 

From ( 'harles J. Hayes, the well-known Isnilwape engineer, it is 
learned that Franklin Pede  was a 1>rnininent niemloer of the Kitefly- 
iny Club, ani1 had a large his in nhich the kites were kept, wliich Ims 
Rlr. Hayes now has i n  his possession. The kites have long since (lis- 
appeareil. The CIUIJ hail regrilar times for the sport, and wet1 to go nut 
011 the hills at Fifteenth and Green streets, mil t o  Pratt's Garilens, 
where the Lincoln Monnment lion stands in Fnirmoniit Park. Mr. 
Hayes n:ts a meniher of the Archery C ' l u b ,  which albn fre~luented tl ir  
same grahhy fieltls for its $port, an11 un many nccasions san the kiteb 
raised, :tnd often took Iiart in tlie sliort. They were niobtly impoitetl 
from ( 'him, and were niade in fantastic shapes ani1 Rere gnutlily 
painted. The " man kites " representell nien in flowing coats anal \I itli 
rolling eyes. They would he flown so as to hover over veshels on tlie 
Schuylkill, exciting terror or mirth in the spectatorb or occupant:, o f  
the ha t s .  Snakes ant1 dragnns mere also among the fornib ashunieil by 
these toys. The 1)ox of kites finally founil a resting place at the rest- 
(ience of Mr. Balilwin, of locomotive fame, at Wissinoniing. where the 
club used to go from time to t h e  to fly them. Pede  onned them. 
I I r .  H:i>es had no knowledge of any scientific use being niade of tlie 
sport. 

Blr. Horace Sellers says that his uncle, George Escol Sellers, remem- 
hers the interest taken in kiteflying by the mernhers of the Brvhery 
Club, h i t  has no recollection of any special organization. According 

t i t  his recollection Franklin Peale, Baldwin Keyser, Samuel Grifliths, 
a n d  Haivey L. Sellers \\ere among the menihers of the cliil) who took 
Inr t  in the kiteflying experiments. He rememliers hearing of a sled 
being rigzetl ii1) m e  minter so as  t n  Ioe drawn lip kites when there was 
riniisiially p i n 4 1  skntinq ( in  the Ibelaware. He also refers to kites niade 
liy Fianklin ant1 Linn'rus I'eale at their father's lioiiie in Gerniantown. 
He recalls one large kite, 5 feet by  2 feet, covered n i t h  toiiph hardware 
11ape1, wliicli \ \ i ts cnntrolleil 1,y a reel swivelleil at the top of a Iiost 
l~acl; uf the liarn. He says that one (lay they placeil 'E kitten i n  a 
Iixsket attacheil to a parachute hung tu the tail of this kite, and by 
means of lighted Chinese punk arranged tCJ burn  the string after a cer- 
tain interval: The basket was niade to fall, ant1 the parachute opening 
before reaching the ground tlie kitten way safely Iandeil. 

Thib recollection of Mr. Sellers would go to show that scientific ex- 
periinents an41 sport were comhined when the club went out for exer- 
cibe on lileasant afternoons. If it could be e+Misheil that the club 
experimentetl i n  meteorological niatters it woulcl now have a great his- 
torical ani1 scientific interest, in view of the present experiments of the 
(;overnment JVenther Bureau in the empluyment of kites for the study 
nf atmrispheric: phenomena. 

ISOBARS AND THELR ACCURACY. 

The char t s  piililisheci i n  the RIowrHLy WEATHER REVIEW 
preseii t nionthly a n d  annual and sometimes normid isobars 
for tlir. years a n d  nioiiths. These lines are irregular curves, 
a i t d  i n  conipariiig them w i t h  t he  iiioiithly rrsultant wind 
dire(-tion, o m  is oftmi forced to ask hiniself how reliable are 
the  minuter  details  iu these cnrves: and t o  wha t  ex ten t  mus t  
t he  lines ))e l i terally follomecl in vrder to get, a correct idea of 
thr relation lwtwreii the pressure aiid t he  wind. In a gen- 
eral way we know that  t he  niiid bl iJwS nronnd and i n  toward 
the  center of a region of lou pressiire, and we are  rather sur- 
prised to find that, what  is t rue  in the fitorniy portions of B 

daily weather m a p  is n o t  also nni re rsa l ly  t rue  on tlie iiiaI)s 
id nioiitlily iso1m-s and ninds .  Thus if we follow along the 
isol)ar of  30.00 fur 189.5, as shown on Chart  I of the  siim- 
iiiary for t h a t  year, we find seven cases where thr wiiici ar- 
r o ~ s  I)lom from tlir higher to\\nrci the lower side o f  th i s  line, 
ttiid also s e v ~ n  where the  wind itrrows hlow f rom the lower to- 
w:ml the hight!r side. Several of thcAse exceptional cases occiir 
iri the Dakota#, where the 3o.oc) line has a d O l l l J l e  ciirVatUre, 
niakirig two loops or highttj, and similar loops are fviuid in 
other isoliars on this niap, as well as in  the isobars clrawn l)y 
hIr. RIorrill rtrid piihlished 011 Chart I V  of  t h e  saine issue. 

The  relial)ilit,y of isolmrs innst depeiicl, primarily, on that 
o f  tlir l)aroiiieters in i i s ~  at the  statiuii, secondarily on the 
nic1thod of rcductiioii to sea level, and filially on the jiidg- 
iiieiit of t h e  s tudent  w h o  draws the  lines as piihlished. The 
:,oiir(vs cf iincertaiiity and the  esteii t  to which each niay af- 
fwt,  tlir result are a lwnt  as f (J l lO\vS:  

3 .  lTiicorrected errors within the  instriuiient, such as the  so- 
callrd zero of  t h p  scale, t he  capillari ty,  tlie error of t he  at- 
t ;ic t i  r(1 t he r ni om e t e r , t he d i ffe re lice he t x r e n  the te 1x1 per8 tu re 
H ~ I I ) W ' I I  l)y tlie attached t h ~ ~ r m o m ~ t r r  :tiid the real trniperatures 
of tht. merc~nry aiid tlie sc~de. The  siini total of all these, if 
they B h l J l l l d  acrirleittnlly happen to work i i t  the same direc- 
tion, might aniount t!) several hundredths of a11 inch but they 
qri~erally couiitc.rl,:ilaiice each other aiid the o u t ~ t n n d i n g  
n v r r : ~ g ~  e+fect for the  nionth is s n p p i s d  not to r s c ~ e d  plus or 
minus  0.01. 

3. The 11s~~ or t he  iieglect of the cor rwt ion  for the variation' 
i ) f  local gravity from its s tandard  or average value at sea 
~ t w ~ 1  a i d  Xin of latitude. This correction for gravity is, 
pro1)erIy spi~tI;ii1g, :in iiistriiiiieiital correctiori, i t  is peculiar 
tu the  mi~rcnrial I)arometrr and does no t  apply to  the aneroid 
1)arometrr. This correction is f r rqnent ly  neglected so that 
most of t he  lml)lisheii i6OlJarb show apparent and not stand- 
ard prefisurc's. The exten t  to which thP neglect of this cor- 
rection affects the isohrs  depends upon the latitude of the 
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station, the altitude of the barometer above sea level and t,hc 
existing pressure. fio far as latitude is concerned it,s influ- 
ence for 30 inches of niercury is given by the figures printed 
on bhe right hand side of emli map of isobars ancl the cor- 
rection varies from plus 0.027 inch a t  latitude 5 5 O ,  to minus 
0.061 inch a t  latitude 20”. The correction has its full value. 
just given, a t  any station w h ~ n  the pressure is 30 inches ancl 
increa.ses or ~ini inishes  exactly i n  proport,inn as t,he pressnrt 
departs therefrom ; it has, therefore, two-thirds of it.s viiluc 
when the pressure is SO inches a n d  i t  has om-thirtieth ninrt 
than it.s full valn6 when t.lie pressare is 31 inches. As coil- 
cerns altitude, the correction increases algeliraically lint s lowly 
with altit,ude. If the force of gravity were deterniiiied at, every 
station, as i t  easily could he, a somewhat more correct value of 
the infltience of thiR source of error ~vould lw known. 

3. The isohars depend upon pressures t,hat “ have been 
reduced to a sea level.” This recluctioii is made for t.he pur- 
pose of, a t  least approsiniately, annulling the influence of 
the height of the station. thereby making t,he reduced pres- 
sures niore nearly comparable than are the actua,l st.ation 
pressures. This would be unnecessary if  the stations were all 
a t  t,he same a1 titucle, and i t  heconies a very uncertain hypo- 
thetical qnant,ity when the stations vary in altitude from sea 
level up to 7,000 feet, as is the case in the present American 
system. Other things being equal, the uncertainty of t,he 
reduction to sea level must illcrease with altitude. For the 
averages of a month or a year t,he methods or systems of re- 
duction used liy conservative student,s will cliffer 0.10 inch 
for an elevation of 5,000 feet, and 0.01 for itn elevatioii o f  
1,000 feet. 

4. Besides the uncertainty due tci niebhods, the reduct,ion 
t,o sea levei is also uncert,ain because of unknown errors in 
the adopted elevations of the barometers a t  the stations. 
The greater part of tbe eleva,tions used hy the Weat.her Ru-  
remi depend iqmn levelings niade mit.h spirit levels by mil- 
r o d  and canal engineers. Nariy discrepaucies occur aiiioilg 
these levels; very few of our alt,itudes are considerecl relin- 
ble to within 10 feet, a,nd an uiicertaintyof 20 feet, in the elc- 
vation, or 0.02 inches in t,he rtxluced lmronieter is considerwl 
a fair index to the accuracy of the elevation in t,lie int13rior 
of the country; in a few specia.1 cases i t  far exceeds this. 

5. I n  view of tlie preceding i t  is iiot proper to piildisli 
reduced observations to a grea.ter degree of refinement t.li:tn 
the nearest 0.01 of on inch, although the preliniiimry calcu- 
littions are all made to the nearest t.housandth, consequeiit.ly 
t,he p~hl i shed  figures even at, t.he low stations hare an 11ncei’- 
t,aint,y of plus or niiiiiis 0.005 due to the adopt,ion of thc 
nearest whole hiuidredth, whereas t.liry might agree to wit,liiil 
one or two thousand tdis if the third clecimal had I,wn 
rrt,ained nn the cha.rts. 

In view of the preceding the student whn has charted his 
pressures reduced to sea level nnd is ahout bo draw t,lie 
isr)Imrs for every 0.05 of an inch of pre8sure may well ask 
how closely his pencil mafit follow t.he figures that. his eye 
int.erpo1ates between t,he chart.ed nuinhers. As lie wishes to 
shorn the narrow belt over which the pressure is 30.05 and 
as hie pencil traces accura.tely the 30.05 line in a n i ~ n g  t.he 
maze of figures a litt,le larger or snialler than this, he is per- 
petua.lly oppressed by the coiiviction t.hat, a little wavering 
to the right or left can do no harni hecanse the figures are 
slightly uncertain. When he finally has traced upon his 
ma,p several  loop^ or hights, such 8s those showii in t,he 
annual maps for 1896, t,liere is a strong t,enipt,ation to wipe 
them out  and replace t.hese by a snivother generalized line ; 
R temptation that  is intensified when he perceives that the 
winds, which, according to our preconceived ideas onght t,o 
have a simple relation to  these isobars now appear to he 
entirely iudependent of them. 

Now the well-recognized proper way of presenting any data 

that results from observation is to follow the numerical re- 
sults strictly, lint to acconipany thein with sume indication 
of their probable reliability. Thus in the present case the 
isobars represent closely a rigorous interpolation between the 
charted numbers, init the lines t h u s  intrrpolatrcl have differ- 
ent degrees of reliability depending upoil thr several sources 
o f  uncertainty a i~ove  enuiiieratecl: this uncertainty can he 
lwst rr1~rese11trcl on a chart by a slii~ded area estenclii~g 
~qti:iIIy on either side of the isol)ar to a distance represviit- 
iiig the supposed uncertainty of 0, 1, 3, 3, rtc., hundredths of 
a 1 1  inch. S i i c x h  sh:ding ~vuulcl prol);tl)ly not Iouk well on the 
pul~lishrd niaps, Ilnt can easily he supplied hy any special 
studrnt. IVl i r i i  the s1i:ided areas approach each other closely, 
or overl:ip, then w e  know that the reduced pressurt’s within 
tlir ~haclrd region are too uncertain to justify rt.liance up011 
the isolnr drawn within it. In such cases we most seek to 
coinhinr the pressures at sevrral rieiglihoriilg stations intc~ 
c i w  normal that filial1 I)e niclre rc1i:ilrle than any one of  the 
iiiclividual prefisures. By using set era1 s i i~ l i  normals isoljars 
niny he drawn that shall give some idea of  the distrillution 
of pressur(: a t  sea l ~ e l .  In resI)ect to tlir 1)ights and loops 
on the annual chart, in the hIoNTH1,Y \\‘EATHER REVIEW for 
1h95, t he  shaded areas do sonietimw overlap i n  the Rocky 
bfoiuitaiii Region, whwe the isohars nil Chart I n h o w  dotted 
liiiefi, 1)nt the I)ights in the RIissouri Vallry, 011 Charts I at~d 
IV,  still remain, although they might 1)litusil)ly l i e  niade IPHB 
[~roi ioi i i~c~d.  i r e  conclude, thrrrfnre, that) in the study o f  
isolmrs and isothernis, as i n  the study of every othrr matter 
that rrsul ts from ohserva tion, one must) a l ~  ays present tlir 
figures correctly. Imt guard against drawing conc,lusions finer 
than are ~varraiitrd I)y thr reliallility of the data. 

THE FIRST ATTEMPT TO MEASURE WIND FORCE. 
hIrteorologicn1 observrrs, especially thnsr who liave btuclird 

the ckvelopnieiit o f  an~nionietry, will recall the f w t  tha t  the 
iiiost simple and dirwt  iiieasuwnieiit of thr velocity c)f the 
Riiid is made by ollserving the s p e d  o f  light I~orlics, such as 
Fmthers nr soap hulbltlrs carried along Iby it. The first piece 
i f  apparatus applied to the measn r~~ i i cn t  of the wind was the 
pendulous platr anrnioiwter intrdiiced I)y the Royal Society 
ilmut 1665 on the rec01ii~iit~11d:tti01i of  Sir CIliristo1)her \\‘re~i, 
Rulwrt Hookr, and others, who constituted a coninlittee on 
iiietwrologicnl i ) I  rvations. Thicj instrument g ive  a nieab- 
irrnicut o f  the  eifrct of nioviilg air o n  n rwi8tiiig plate from 
which the velocity call pr1i;ips I,e cn1c~il:tti~l. 111 usiiig this 
ti id aliiinht a11 otlit>r a1q)aratus \vhich iii~asiirrs sr)iiie rlcfinite 
Mwt, of the> wind it is assunled that t l i v  wind I ) I I ~ w *  iipon thr 
tpparatiia long rnnugh to I,riiig its nio\,iilg p r t a  i i i t l )  :L stcncly 
vmdition, ciither of niotion or o f  wsist:jnce, so th:it ur nlras- 
lire the niaximum effect that a given nind is cal ial~le~ of ~irc)- 
In(-iiig. Prnf. C. F. RInrviu has callrd our attention to  tlie 
Fact that nieteorulogy OWPS aiinther iilgenious nirthocl to Sir 
[snnc Ncwton. This eminent phill~sopher was for many years 
lngrossrd i n  the study of fnrcps; he i t  was  who first saw that, 
.hr proper niethod of measuring and cnn11)aring fnrcefi among 
heniselves is to ni~asurc the amount of energy that rach forcr 
hen acting continuously can conininnicate in a unit  of  time 

.I) a unit iiiafis of freely moving matter. It seeins to have 

the 
bccnrrecl to  hiiii to apply this idea to the resist 
Kind. JVIien a hody is falling freely t,lirungh the air i e re- 
gi~ting force of t l i ~  air sonietinies erroneously called friction 
s I,rnught, into play; this resistance r a n  he expressed Ily the 
tiiioiint of’ rrtardatioli experienced by a falling Imdy whose 
i i a ~ s  aiid rcvkting area. itre, respectively, unity. Newton also 
tiq~lirrl this sanie idm to a n  ingenious nietliod of determining 
,he relative strength of the varioiis winds. His experiments 
n this liiie are narrated a t  page 15 of Sir David Brewster’s 
Uenioir of the Life, Writings, ancl Discoveries of Sir Isaac 
Vewton, whence we take the following : 


